Secreted frizzled-related protein 1 regulates the progression of neuropathic pain in mice following spinal nerve ligation.
Previous studies have shown that the Wnt/β-catenin signaling pathway plays an important role in modulating neuropathic pain after sciatic nerve injury. In this study, we explored the role of secreted frizzled-related protein 1 (SFRP1), a Wnt antagonist, in neuropathic pain using a mouse model following spinal nerve ligation (SNL). We found SNL-induced SFRP1 downregulation in the spinal cord. Further, overexpression of SFRP1 via spinal injection into the spinal cord attenuated SNL-induced allodynia, hyperalgesia, and neuroinflammation. Consistently, in vitro assays also showed decreased expression of SFRP1 in spinal cord astrocytes after exposure to lipopolysaccharide (LPS). Overexpression of SFRP1 significantly alleviated the secretion of LPS-induced proinflammatory factors in spinal cord astrocytes. Furthermore, spinal injection of LPS-treated astrocytes induced allodynia and hyperalgesia, which were reversed by the overexpression of SFRP1 in these cells. Additionally, SNL increased Wnt3a and β-catenin levels and also induced an increase in nuclear expression of β-catenin; these effects were all attenuated by SFRP1. Finally, we found that downregulation of SFRP1, mainly through DNA methylation, is involved in the pathogenesis of neuropathic pain. Taken together, these results suggested that the SFRP1/Wnt3a/β-catenin signaling pathway might be a suitable therapeutic target for neuropathic pain.